Pathogenesis of equine herpesvirus-1 infection in the mouse model.
Equine herpesvirus-1 (EHV-1) is a major equine pathogen causing respiratory diseases, abortions and severe neurological disorders. The basis of neurological disturbances is, as in other organs, infection of endothelial cells, followed by vasculitis, thrombosis and ischaemic damage of the parenchyma. Here, a murine model was used to explore the mechanism of entry to, and spread within the brain, the cell affinity of the agent and the modulating role of the immune defence, which are all factors governing the pathogenesis of the neurological disease. Because controversial views exist about these mechanisms, we undertook a neuropathological study with intranasally infected adult mice. EHV-1 entered the brain through the olfactory neuroepithelium and along the olfactory nerves, and spread transsynaptically in rostro-caudal direction, using olfactory and limbic neuronal networks. Exclusively neurons were infected. The cellular immune reaction exerted a restraining effect on virus dissemination. Following nasal infection, the olfactory route was the major pathway for virus entry and dissemination, involvement of the trigeminal nerve in virus spread seems much less probable. In the adult mouse brain EHV-1 behaves as a typical neurotropic agent, using, similarly to other herpesviruses, the neuronal networks for dissemination. Vasculitis, the predominant type of lesion in natural infection, and endothelial cell positivity for EHV-1 were detectable only in the lung. Thus, this agent exhibits in the mouse a dual affinity: it is neurotropic in the brain, and endotheliotropic in visceral organs. Consideration of pathogenetic aspects of equine and experimental murine EHV-1 infections also helps a better understanding of human herpetic brain disease.